Effects of Rhizophagus irregularis MUCL 41833 on the reproduction of Radopholus similis in banana plantlets grown under in vitro culture conditions.
The role of arbuscular mycorrhizal fungi (AMF) in the control of migratory endoparasitic nematodes is nowadays largely admitted. Most studies were conducted under greenhouse conditions and a few used in vitro cultures with transgenic root organs. Here, we reported, for the first time, on the interaction between an AMF, Rhizophagus irregularis MUCL 41833 and Radopholus similis in roots of banana plantlets grown under in vitro culture conditions. The banana plantlets were pre-mycorrhized in an extraradical mycelium network arising from a Medicago truncatula donor seedling, before transfer to an autotrophic in vitro cultivation system and subsequent nematode inoculation. Both microorganisms were able to complete their life cycle in the absence as well as in presence of each other. The total R. similis population (i.e., summed over the roots and growth medium) as well as the surface of root necrosis was significantly reduced by 60 and 56 %, respectively, in the AMF-colonized banana plantlets. By contrast, nematodes had no visible impact on root colonization (i.e., percentage of arbuscules, intraradical spores/vesicles, and hyphae) by AMF and on the number of spores and hyphal length produced in the medium. These results clearly demonstrated that pre-mycorrhized banana plants could outcompete R. similis, while root colonization was not affected by the nematodes. They underline the interest of the novel in vitro cultivation system as a promising tool to investigate the biochemical factors and molecular mechanisms involved in the bio-protection conferred by AMF to a major root pathogen of banana.